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Poramagnetic and Gamagnetic resonance of conduction 
electrons. Ya. G. Dottman. Doblady Abad. Nawh SSS. 
K. tl, 765-(1058).— Ao effect analogous to paramagnetic 
resonance with respect to radio-frequency quants consist- 
ing in aclective absorption linked w th a change of orienta- 
tien of elementary splus relative to # const. magnetic field 
di, wust obviously calat also for conduction electrons with 
the mas. of peleetive alnocpthen vy lylig alep@ alld - 
clisme, whee a # ply magnetle satnent af the electron. 
A coticapanding, trait tut yet olsst vert effect should exist att 
account of the dlamagnetisin ol coufuction clecttons s¢- 
counting to Landau (Cut. 2s, 217). For entitely free con- 
aluctiva electrons, the energy of clectrod orbits perpendicu- 
lar to tisk = (chil jmehn + if) witbae O,5,2-+- 
Dintuagnetic resonance of conduction electrons is linked 
with transition of by + t, and bence the frequency 7a of 
the man. of Uiamagnetic resonance, 94 © el /mc, b.e. coins 
chiding with rp. Sepn- of the 3 effects shouk! be powible 
owing to the fact that the diamagnetic effect is detd. by the 
component of the alternating magnetic field parallel to ui, 
whereas the paramagnetic elect is due to the perpendicular 
component. For quasi-bound chictrous, eHjm*c, 
where w* isthe “efiective’’ tase of the conduction electruns. 
In this cuse, oo Mo: Thus fat, only the paramagnetic : 
resonance effect of conduction electsotis has been obect ved 
un sulis. of alball metals in liquid Nis (utchinsoa and 
Pastor, C AAS, 277 2h; Garstensand Ryan, cud. 45, ». 
Observation of the diamagnetic effect wouk! permit deta. of 
the m° of the cunductiva electrons. N. Thon 
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“Ferromagnetic and Anti-Ferromagnetic Semiconductors 
as a Problem of Solid-State Physics," Ya. G. Dorf- 
man, Leningrad Hydrometeorolog Inst 


"Tz Ak Nauk, Ser Fiz" Vol 16,-No 4, DE 412-h19 


Problem of. ferromagnetic and antiferromagnetic 
semiconductors and dielectrics is essential in 
study of solid-state physics. Discusses ferromag- 
netism and antiferromagnetism 468 depending on elec- 
tron spin and closely bound to state of current 
carrier electrons. 
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ee 
, TITLE: A Serious Work on the History of Physics (Ser'yeznyy trud po | 
istorii fiziki) 


PERIODICAL: Vestnik vysshey shkoly, 1957) Nr 5, PP 87-90 (USSR) 


ABSTRACT: This article is a review of a new book, published in 1948 by 
Uchpedigiz, "The History of Physics" (Istoriya fiziki) by 
P.S. Kudryavtsev. The first volume of this book appeared 
in 1948. Nowa second edition of Volume I and a second 
yolume have been published simultaneously. The critics state 
that this book is 4 great and useful work and constitutes 4 
serious attempt to cover the history of physics. It must 
therefore be considered as & valuable contribution to Soviet 
science literature. The first volume of the new edition 
shows some improvenents compared with its first edition, but 
there are also 4 number of shortcomings, in particular, in 
the periodization, and in the composition and distribution 
of illustrations. The second volume is very much appreciated 
by the critica because of the great importance of contribut- 
ion of Russian scientists which is given great prominence. 
Card 1/2 There are however some faults. 
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* ,UTHOR: YARCHENYA,S -A., DORFMAN, YA.G- Pa - 2597 
_ TITLE: Therno-Hlectric Properties of Ferrites in the Range Close to 


Curie Tomperature. (Termoelektricheskiye svoyatva ferritoyv vblizi 
temperatury Kyuri, Russian). 
PERIODICAL: Radiotelhnika 1 Blektronika, 1957» Vol 2, Nr 35 PP 345 - 347 


(U.8.5.R-) 
Received: 5 / 1957 Reviewed: 6 / 1957 
ABSTRACT: Lecture delivered at, the All-Union Conference for Semiconductors 


in November 1955 at Leningrad. It was the purpose of this work 
to settle the question as to whether an anomaly of the thermoelectric 
properties in the range close to curie temperacures exists in ferro- 
magnetic gemiconductors, ana specially in ferrites, and whether 
therefore the electrons of conductivity participate in ferro- or 
antiferro magnetism. At first Ni-Zn samples ang moxe complicated 
ferrites with specific resistance of from 10° - 107 Ohm/om were 
investigated. The plotted integral curves of the dapendence of 
the thermoelectromotoric force on temperature ghowed a steady course 
without anomalies, which is due to the high electric resistance. 
Next, a small ringplate of Ni-Zn ferrite of 2,6 x 10 Ohn/om was in- 
vestigated. The resistance anounted to 6000 Ohm, Curie temperature 
to 200° c. On the niokel-zinc-ferrite sample an anonaly of the 
Peltier- as well as of the Thomson effect was observed which had the 
Card 1/2 same character, the same sign, and the same order of magnitude as 
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Range Close to Curie Temperature. 


those observed on ferromagnetic metals. It is thus proved for the 
first time that not only in metals, but at least in some semi- 
conductora the electrons of conductivity in some way participate 
in ferromagnetism.(More accurate: in non-compensated antiferro~ 
magnetism). Zt can be concluded herefrom that for this type of 
ferrite with.an increase of temperature in the range close to 
Curie point a decrease of the widgh of the forbidden zone by 


carriers in this case are thoge electrons which reach the conduction 
zone from the stripe of the d-level ér from local d-levels. 
(3 illustrations and 5 citations from Slav publications). 


ABSOCIATION: Not given 

PRESENTED BY 

SUBMITTED: 

AVAILABLE: Library of Congress. 
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AUTHOR: | Dorfman, Ya.G. 
TITLE: On the Determination of Individual Components of Magnetic 


Susceptibility in a Semiconductor (0d opredelenii otdel 'nykh 
sostavlyayushchikh magnitnoy vospriimchivosti poluprovodnika ) 


PERIODICAL: Isvestiya Akademii Nauk SSSR, Seriya Fisicheskaya, 1957, Vol. 
21, #6, pp 796-800 (USSR) 


ABSTRACT: The magnetic susceptibility of an impure semiconductor X (per 
1 mole) can be represented as a sum of its components: 
A «X,+ NetXs 


where Xo - is the susceptibility of the main substance, 


Ae ~ is the susceptibility of charge carriers, electrons 
or holes, 


Xi - is the susceptibility of the atoms (or ions) of an 
admixture. 


The author sriticizes the methods proposed by Hutchison (2), 
Schumacher (3) and Busch (4) for determination ofX¢. He 
Card 1/3 considers other possibilities of an experimental determination 
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TITLE: |: On the Determination of Individual Components of Magnetic 
Susceptibility in a Semiconductor (Ob opredelenii otdel 'nykb 
sostavlyayushohikh magnitnoy vospriimchivosti poluprovodnika ) 


of the individual components of magnetic susceptibility in 4 
semiconductor with one kind of charge carriers. He analyzes 
the problem in question from the principal viewpoint without 
considering the details of the experimental performance of the 
measurements. 


The method proposed by the author employs the Nernst-Ettings- 
hausen longitudinal effect of generating & potential differ- 
ence and other effects arising due to applying a strong 
variable field Hy- The author estimates, that the magnitude 
of effects should be of the order of 10° to 1077 v- However, 
they can be increased considerably by using & "hattery" of 
cores of a semiconductor, by field modulation and by an ampli- 
fication of signels. 


Since Joussot-Dubien et al. (6) succeeded in designing a de- 

vice for direct measuring the magnetic susceptibility of 

weakly magnetic bodies of the order of 1076 CGS, it will be 

feasible to apply this method for measuring the paramagnetic 
Card 2/3 susceptibility of charge carriers in semiconductors. 
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Susceptibility im a Semiconductor’ (0b opredelenii otdel 'nykh 
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The article contains 5 figures. 
There are 7 references, One of which is Russian. 


ASSOCIATION: Leningrad Hydrometeorological Institute 
PRESENTED BY: 

SUBMITTED: No date indjcated 

AVAILABLE: At the Library of Congress 
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In principle, vhe 
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the crystalline field. Therefore, 
taken into account for diamagnetic 
accounting for the mutual 


Card 1/2 of ions, which lead to some diamag 
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The author criticizes the two existing viewpoints on the 
diamagnetic surceptibility of salts 
additional te7m, depending on the existence of polarization 


polarization paramagnetism can be observed 


alterations of the effective radii 
netic effect, and the 
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second connected with a change in ‘the ion symmetry, which 
leads to the arising of polarization paramagnetisz. This 
second correction will probably account for anomalous 
magnetic properties of isomorphic solid solutions of salts 
investigated by Bhatnagar (8). The effect of polarization 
paramagnetisn is implicitly comprised in the so-called 
“constitutive” correction term in the Pascal (11) formula. 
It is predicted that the Pascal constitutive correction term 
cannot be independent of temperature. 


The article contains 1 table. 
There are 1) references, one of which is Russian. 


ASSOCIATION: Leningrad Hydrometeorclogical Institute 
PRESENTED BY: 


SUBMITTED: No date indicated 
AVAILABLE: At the Library. of Congress 
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Frenkel', Yakov Il'ich, Corresponding Member, USSR Academy of Sciences 
Sobraniye izbrannykh trudov. t. 23 Nauchnyye stat'4 (Colletcion of 
Selected Works. Vol. .2:Scientific Articles) Moscow, Izd-vo 

AN SSSR, 1958. 600 p- 3,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Redaktsionno~izdatel'skiy 


sovet. 


Resp. EG.: Semenov, N.Ne,y 
Kontorova, T.A-$ Tech. Ede: 
the Works of Yae I. Frenkel'; Semenov, N.N. 
Sokolov, A.A. (Deputy Chairman) Doctor © 
ScienceBe Bogolyubov, N.N.,; Academician, 
Ansel'm, A-I-, Doctor of Physical and Mathematical Sciences, 
Blokhintsev, Dole, Doctor of Physical and Mat 
and Kontorova, T.A., Candidate of Physical and 
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PURPOSE: 

scientific contributions of Ya. I. 
COVERAGE : the second volume of 
Frenkel', 


This, 


The volume is divided into four sections. 
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i 


This book 1s intended for persons interested in the 
Frenkel’. 


tne collected works of Ya. I. 
4s a compilation of his scientific articles and books. 


The first consists of 


his contributions to semiconductors, and dielectrics and the 


electron theory of metals. 
on molecular physics 


and liquids, the mechanical properties of 
high-molecular compounds. 
the theory of electrons and atomic nuclei, and the 


properties of 
his works on 


last section presents his contributions to geophysics - 
The volune 


personalities are mentioned. 


The second section covers his works 
and deals with the kinetic theory of solids 


solids, and the physical 
The third section covers 


No 


dincludes a list of Ya. I. 


Frenkel''s. published works amounting to 251 articles and 41 books. 
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TABLE OF CONTENTS: 

_Dorfman, Y&« g. Yakov Il'ich Frenkel’ (1894-1952) 3 
‘Ioffe, A.Fe On Yae Ie Frenkel''s scientific legacy 17 


SECTION I. SEMICONDUCTORS s DIELECTRICS AND THE 
ELECTRON THEORY OF METALS 


Vonsovskiy, S-V. The Works of Ya. I. Frenkel' on the Electron 


Theory of Solids 21 
1. On the eiectric double layer on the surface of solids 

and liquids 54. 
2, Theory of the electrical conductivity of metals 54 
36 New developments in the’ electron’ theory of metals 71 


4, Elementary theory of magnetic and electrical properties 
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5. Applying the Pauli-Fermi theory of sleotron gas tc the 
problem of adhesive power 109 
6, . Spontaneous and inductive magnetiziation in ferromagnetic — 
materials 122 
7. On the transformation of light into heat in solids. I 126 


8. On the transformation of light into heat.in solids. II. 157 
9. On the elementary derivation of some relations in the 


electron theory of metals ‘176 
10. On light absorption and electron adhesion and positive 

holes in crystalline dielectrics 182 
11. On the rotation of dipole molecules in solids 201 
12. On the theory of mobile holes and dissociation of atoms 

in crystals : 211 
13.. On the thoery of disruptive discharge in dielectrics 

and electron semiconductors 217 
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SECION II. MOLECULAR PHYSICS 
Bresler, S. Yes The Works of Ya. I. Frenkel' on Molecular 


Physics 231 
A. The Kinetic Theory of Solids and Liquids 


14. The theory of condensation and adsorption 239 
15. On thermal movement in solids and liquids 254 
16. The liquid state and the theory of fusion. Part I. 
Continuity of the solid and liquid states 269 
17. The liquid state and the theory of fusion. Part II. 280 


The theory of fusion and orystallization 
18. The kinetic theory and the electrical properties of 


liquids 299 
19. The general theory of heterophase fluctuation and pre- 
transitional phenomena 333 
20. The relation of surface tension of amorphous bodies to 
temperature 347 
Card 5/8 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930012-1" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930012-1 


Collection of Selected Works (Cont.) S0V/1338 
B, MECHANICAL PROPERTIES OF SOLIDS 


1. On the theory of. plastic deformation and twinning. I. 364 

22. On the theory of plastic deformation and twinning. II. 371 

23. Phenomenological theory of the mechanical properties of 
amorphous bodies and the propagation of vibrations in* 


them 381 
24, On surface creeping of particles on crystals and the 

natural roughness of crystal faces 397 
25. Viscous flow in crystalline bodies 412 

C,. THE PHYSICAL PROPERTIES OF HIGH-MOLECULAR 
COMPOUNDS 

26, Theory of the elasticity, viscosity and swelling of 

polymeric rubberlike substances has 
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27. On the nature of thermal flow of long organic chains and 
on the causes of elastic nzoperties of rubber 37 


SECTION III. THE THEORY OF ELECTRONS AND 
ATOMIC NUCLEI 


Smorodinskiy, Ya. I., and I. Ye. Tamm. The Works of Ya. I. 


Frenkel’ on Atomic Nuclei 455 
28, Electrodynamics of rotating electrons 460 
29. On the solid body model of heavy nuclel 477 
30. On the statistical theory of the atomic disintigration 

of nuclet 480 
31. Electrocapiilary theory of splitting heavy nuclei with 

slow neutrons 496 
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Bazilevich, V.V., and K.S. Shifrin. The Works of Ya. I. 


Frenkel' on Geophysics 515 
32. On the theory of seismic and seismoelectrical 
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33. Theory of the fundamental phenomena of atmospheric 
electricity 538 
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35. Terrestrial magnetism 572 
List of Ya. I. Frenkel''s published works 585 
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AUTHOR : Dorfman, Ya. G. 
TITLE: tism and the Interatomic Bonds in Molecules and 


@ 
Non-Metallic Crystals (Diamagnetizm i mezhatomnyye svyazi 
y molekulakh i nemetallicheskikh kristallakh) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nx 2(8), PP 533-535 (ussk) 


ABSTRACT: A good deal of the magnetic investigations of diamagnetic 
substances have hitherto been unprofitahle for the investi- 
gation of the nature of the interatomic bonds. The method 
recommended in this paper will facilitate a new approach to 
this problem. The paper discusses some possibilities and 
perspectives of this method when applied to diamagnetic mole- 
cules and non-metallic crystals. First, a formula of the 
experimentally measurable susceptibility x =X + of 
molecules and non~metallic podies is given an 4 sscudped in 
short. The Langevin (Lanzheven) component Xa depends only 


on the dimensions of the electron clouds. The van Vleck (van- 
Card 1/3 Flek) component Xp? on the other hand, depends on the sym~ 
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Crystals 
metry character and the deformability of the electron clouds. 


For atoms with central-symmetrical clouds >” 0. p nay 


therefore be an important source of interesting data con- 
cerning the structure of the eleotron clouds. Since x cannot 
be separated experimentally into and may be 


d » yp 
estimated only by comparison of with x if there is 
a : 


a reliable method for the independent determination of x 
for any given substance. ‘the author gives a formula which 
may be generalized for any interatomic system consisting 

of more or less symmetric electron clouds. For polar crystals 
with obvioysly deformed crystals (for instance KCl, KBr, and 
KJ) x» 10° has values of +1, +5,2, and +8,8, respectively. 


The orystals of some semiconductors have a high value of xX 
which may be explained by the high diffuseness of the P 
clouds of the valence eleotrons. It may be assumed that also 
purely molecular semiconductors (the aromatic compounds are 
typical exemplars & them) have an anomalously strong polari- 
zation magnetism, Tt may, therefore, be assumed that also 
Card 2/3 the metallic-organic compounds are semiconductors, because 
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many of them have high values of ¢ . The examples discussed 
in this paper may be considered as ah illustration of. the 
magneto-chemical investigation offthe interatomic bond in 
most various diamagnetic substances. The author thanks some 
of his colleagues for their critical comments and especially 
A. G. Samoylovich and L. L. Korenblit for their useful ad- 
vice. There are 1 table and 5 references, 2 of which are 
Soviet. 


SUBMITTED: May 15, 1958 


Card 3/3 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930012-1" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930012-1 


AUTHOR: Dorfman, Ya. G. 30¥/53-66-4-6 /10 


2 eo 
TITLE: The Life and the Discoveries in Physics of Torricelli 
(Zhizn' i fizicheskiye otkrytiya Torrichelli 


PHRIODICAL: Uspekhi fizicheskikh nauk, 1953, Vol 66, Nr 4, 
pp 653-669 (USSR) 


ABSTRACTS The author first gives a detuiled report on the life of 
this most prominent of ull Italian physicists and 
mathematicians of the 17th century (15.10.1608 - 24.10.1647). 
The second part of the article deals with Torricelii's 
scientific research work and publications. Torricelli's 
activities aos a scientist extended to point mechanics und 
the mechanics of solids, hydromechanics, utmospheric physics, 
geometrical optics, and the technology of lens-production. 
3everal of his activities are discussed in detail as e. g- 
his investigations of the motion of solids, of the momentun 
of moving bodies, his experiments in connection with the 
barometer and with lenses (interference), etc. 
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There ure 3 figures and 17 references, 5 of which are Soviet. 
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AUTHOR: Dorfman, Ya. G. 20-119-2-32/60 
= Pe ete 
TITLE: A New Method for the Interpretation of the Magnetic 


Susceptibility of Diamagnetic Organic Compounds 
(Novyy metod interpretatsii magnitnoy vospriimchivosti 
diamagnitnykh organicheskikh soyedineniy) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol: 119, Nr 2, 
ppf 305-306 (USSR) 


ABSTRACT: Acoording to the quantum-mechanical theory the magnetic 
susceptibility (Ga the diamagnetic molecules is composed 
of the classical Langevin (Lanzheven) diamagnetism 1 


and of the quantum mechanical Van Vleck (Fanflek) 
paramagnetisn X >! = Xa * . This sum is put down 


in detail. Om the other hand according to the 
magnetochemical scheme by P. Pascal (Paskal ) A-L Ya ?\s 


holds. Here denotes the negative constants of the 


individual atoms of the molecule and r, denotes the 
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(positive or negative) correction constants which 
characterize the deviation from the additivity dependent 
on some structural characteristic features. Between the 
two above mentioned formulae there 4s no explicit 
agreement. Therefore no simple physical interpretation 


exists for the Pascal empiric constants 4, and : 


from the standpoint of modern theory. The author here 
starts from the formula }= X, * p in the investigation 


of the magnetochemistry of the diamagnetic organic compounds. 
First the separation of the measured values of Yin Ka 


and es (which cannot be realized experimentally) are 


discussed. Xe was calculated with the approximation 


formula by J. G. Kirkwood (Kirkvud) (reference 3). 
The analysis of this formula and the comparison of the 
calculated values showed that the Kirkwood formula 
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desoribes well the Langevin (Lanzheven) dianagnetisn. 
The comparison of the thus calculated values of 7 a 


with the experimental values of ‘ made possible the 
estimation of for many aliphatic and alicyclic 


compounds. In this investigation some regularities 

were found: the specific carriers of paramegnetisn, 

the "magnetophores", are represented by some atom groups 

mentioned in a table. The molecules as a whole possess 

a certain, comparatively weak, total-molecular paramagnetisn 
? which depends on the symmetry of the molecule and 


decreases with increasing ramification of the isomers. 
An additive scheme oan also be applied to the diamagnetic 
component Xa of the susceptibility. The values of some 


compounds caiculated according to the here discussed 
scheme are compiled ina table, There are 2 tables and 


references, 1 of which 1s Soviet. 
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PRESENTED: November 13, 1957, by N. N. Semenov, Member, Academy 
of Sciences, USSR A 

SUBMITTED: October 1, 1957 
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AUTHOR: ' Dorfman, Ya. G, 20-119-3- 34/65 
TITLE: The Magnetochemistry of the Organic Compounds and the "Chemical" 


Shifte of the Nuclear Magnetic Resonance (Magnetokhiniya or- 
ganicheskikh soyedineniy i "}himicheskiye” sdvigi yadernogo 
magnitnogo rezonansa 


PERIODICAL: Doklady Akademii Nauk 3SSR, 1958, Vol. 119, Nr 3, pp. 518-519 
(USSR) 
ABSTRACT: Lately the author sucoeeded to set up a new version of the 


magnetochemical acheme of the organic compounds. This renders 
possible the estimation of the diamagnetic and of the para - 
magnetic component of the magnetism of various aliphatic and 
alicyolic compounds as well as the determination of the sus- 
ceptibilities, which fall to tna share of the single atoms and 
atom groups. Of course these mugnetochemical results will then 
be used for the discussion and computation of the chemical 
shifts of the nuclear magnetic resonance. The authc.» above all 
examines those cases, where the protons belong to atom groups 
with single bindings (e.g.CHs - CC, Ny, CHs-N€, CH in di- 
oyolic compounds). As it is esired to fefer the observed shifts 
to the shifts in H20; also the OH-group must be examined. At 4 
Card 1/4 certain fixed frequency a resonance is assumed to be observed. 
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